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Abstract: Human activities and climate change pose increasing threats to the sustainability of the vast grasslands of Qinghai
Province. Delayed slaughtering of livestock is common in alpine pastures because of the traditions and culture of the local people and
ecological constraints, such as low temperatures. This traditional livestock husbandry system has led to grassland overload and sub-
sequent degradation. Therefore, there is an urgent need to explore an optimal strategy for the development of livestock husbandry that
accounts for both economic and ecological benefits. Maduo County, Guoluo Tibetan Autonomous Prefecture, Qinghai Province, is
considered an example. Combining the statistics from the period of 2012—2021, the behavior data collected from field interviews with
herdsmen, and the methodology in calculating energy and feed requirements from the IPCC Guidelines for national greenhouse gas
inventories, we derived an annual grass biomass consumption of 4.430x10° t-a' over the past ten years, with an overload rate of
17.34% compared to the carrying capacity of grassland ecosystem in Maduo County (3.776x10° t-a ). From the grass biomass con-
sumption (i.e., 1.369x10° t-a'), 30.90% was forage waste caused by the herdsmen being “reluctant to sell” and delayed slaughtering.
We further set up two optimal scenarios, “maintaining livestock slaughtering numbers at current level + accelerating slaughtering”
and “maintaining livestock stocking numbers at current level + accelerating slaughtering”, to exploit the potential for increasing meat
production. We found that if livestock were slaughtered or sold earlier, the production efficiency of animal husbandry in Maduo
County could increase by 23%—86%. The potential to increase the yield of meat products could reach 58% with a livestock sector
GDP increase of 62.26 million Yuan while grass forage consumption was still below the ecological carrying capacity. This study
provides a pivotal case study that exploits potential ways to balance the ecological and economic benefits of alpine pasture systems.

Keywords: Pasture animal husbandry; Grass-livestock balance; Ecological conservation; Economic benefits; Synergetic development
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Table 1 Digestable energy consumption of different types of yaks in different ages in Maduo County
x10" MJ-a “head '
P ARG Age

Type 1 2 3 4 5 =6
N HAE Bull-not-slaughtered 14.38 35.86 48.98 67.71 75.48 76.09
32 Bull-slaughtered 37.66 52.01 59.29 59.90
H}AJEMF], Cow-no-lactation 12.10 30.93 47.16 53.51 54.72 54.85
#AEfFL Cow-lactation 49.35 58.99 58.94 60.41
43.23

2R 2 Cow-slaughtered

%2

1% AR EIRB R EIF IR AR FAHREHTE

Table 2 Digestable energy consumption of different types of Tibetan sheep in different ages in Maduo County

x10° MJ-a "-head™

| AL Age
Type 1 2 3 4 =5
A HRE Ram-not-slaughtered 5.66 477 5.87 6.21 6.23
N HE Ram-slaughtered 3.99 4.96 5.11 5.09
B4R FL Ewe-no-lactation 437 4.58 4.99 577 522
BEFEIfF Ewe-lactation 474 5.55 6.62 6.08

21 # Ewe-slaughtered

4.83 4.25

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

87

IR B 45 - R R O 1) AR SR R S A R R B I

1007

23 HELBERTBEZEBRICRZFBER
AW T TR AR, A
1 BT TR 3 QS R G £ B A e 1 1L R
FEEOLANIE 5 FER, s MR 285k 13.69 J7 t, IR 2%
oA R TS AR G 30.90%; Hir, A4- FIE I A
TN R AR B A 12,33 J7 ¢ 135 J7 t TR
0 YRR A RN R A R BT AR

50 A
45 L "MW O0MN OFN
= 40 +
S
z 35 -
HE 30 |
_.IE % 25 |
T 3
S 20 t
(]
g 15t
S
= 10t
5 F
0
e ENIES S
Yak Tibetan sheep Total

32.27% M1 22.27%. (HEANE A F, 24 FRHH I =
BHR R LUK 72.74%, T80 50.77%, 23 & HAEHR
B L AG 34 R F S B BT 75 1 A L A TG, A4
R FR I FR T 08 T A, AN FREBFEATER
T 2s (] BRI, 3 0l 28X i oA, i &
TR AR ] AR A B 28 A R AR e b R O
TR R 7, AR 2 22 b i B b AR SR

100 [

90
80 r

70 |
60 |
50
40 ¢
30 |

20 +
10 |
0

Fet R AR
Yak Tibetan sheep

BORIHAE LA
Forage consumption ratio (%)

eyl
Total

B 5 DMEXBERTEZENEHRE (A) MBEHFELS (B)
Fig. 5 Forage consumption (A) and forage consumption ratio (B) of Maduo County in reality
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Fig. 6 Forage consumption (A) and meat production (B) of livestock production under different scenarios for Maduo County
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